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Greg	 ﾠMcMurray	 ﾠ
	 ﾠDr.	 ﾠW.	 ﾠSco 	 ﾠOverton	 ﾠWhy	 ﾠwe’re	 ﾠhere;	 ﾠWhy	 ﾠI’m	 ﾠhere.	 ﾠ
•  The	 ﾠﬁrst	 ﾠgoal	 ﾠis	 ﾠto	 ﾠshowcase	 ﾠprimary	 ﾠresearch	 ﾠthat	 ﾠhas	 ﾠrecently	 ﾠtaken	 ﾠplace	 ﾠor	 ﾠis	 ﾠ
currently	 ﾠunderway	 ﾠaddressing	 ﾠenvironmental	 ﾠques ons	 ﾠassociated	 ﾠwith	 ﾠwave	 ﾠand	 ﾠ
wind	 ﾠenergy	 ﾠdevelopment	 ﾠin	 ﾠthe	 ﾠPaciﬁc	 ﾠNorthwest.	 ﾠ	 ﾠ
•  The	 ﾠsecond	 ﾠis	 ﾠto	 ﾠsynthesize	 ﾠnew	 ﾠresearch	 ﾠand	 ﾠexis ng	 ﾠinforma on	 ﾠwith	 ﾠthe	 ﾠaim	 ﾠof	 ﾠ
dis lling	 ﾠit	 ﾠinto	 ﾠproducts	 ﾠthat	 ﾠagencies	 ﾠand	 ﾠresource	 ﾠmanagers	 ﾠcan	 ﾠuse	 ﾠto	 ﾠcarry	 ﾠout	 ﾠ
their	 ﾠplanning	 ﾠand	 ﾠmanagement	 ﾠdu es.	 ﾠ	 ﾠ
•  The	 ﾠthird	 ﾠgoal	 ﾠis	 ﾠto	 ﾠiden fy	 ﾠgaps	 ﾠin	 ﾠour	 ﾠ
understanding	 ﾠof	 ﾠthe	 ﾠtechnologies	 ﾠor	 ﾠ
poten ally	 ﾠaﬀected	 ﾠsystems	 ﾠthat	 ﾠthen	 ﾠcan	 ﾠbe	 ﾠ
used	 ﾠfor	 ﾠscien sts,	 ﾠmanagers	 ﾠand	 ﾠfunders	 ﾠto	 ﾠ
determine	 ﾠwhere	 ﾠto	 ﾠfocus	 ﾠfuture	 ﾠresearch	 ﾠ
eﬀorts.	 ﾠThe	 ﾠUS	 ﾠEEZ	 ﾠand	 ﾠthe	 ﾠOregon	 ﾠOcean	 ﾠStewardship	 ﾠ
Area	 ﾠA	 ﾠLi le	 ﾠHistorical	 ﾠPerspec ve……MMS	 ﾠwas	 ﾠ
Unpopular	 ﾠin	 ﾠCalifornia	 ﾠand	 ﾠOregon	 ﾠin	 ﾠ1984	 ﾠGRTTF	 ﾠ	 ﾠ1984-ﾭ‐1989	 ﾠOregon	 ﾠPlacer	 ﾠMinerals	 ﾠTechnical	 ﾠTask	 ﾠForce	 ﾠ1990-ﾭ‐1991:	 ﾠ
Proves	 ﾠthe	 ﾠState	 ﾠCan	 ﾠBe	 ﾠas	 ﾠUnpopular	 ﾠas	 ﾠthe	 ﾠFeds!	 ﾠOcean Wave Energy  
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•  Plan towards a wave energy leasing 
regime that crosses the 3-mile zone 
•  Maximize leverage of state policy via 
mandatory authorities, especially 
through consistency 
•  Early scoping of environmental and user 
conflict issues 
•  Early and continual stakeholder 
involvement, especially existing ocean 
users  
•  Work towards prospective certification 
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 ﾠ
Minerals	 ﾠDevelopment,	 ﾠor	 ﾠEnergy	 ﾠDevelopment,	 ﾠthe	 ﾠOregon	 ﾠ
Stakeholders	 ﾠAre	 ﾠMany	 ﾠand	 ﾠVocal	 ﾠBOEM’s	 ﾠPresent	 ﾠStrategic	 ﾠSupport,	 ﾠPlanning	 ﾠand	 ﾠ
Coopera on	 ﾠAre	 ﾠAppropriate	 ﾠand	 ﾠGreatly	 ﾠAppreciated	 ﾠOpera onal	 ﾠDeﬁni on	 ﾠ–Gap	 ﾠ
For	 ﾠprac cal	 ﾠpurposes	 ﾠin	 ﾠthis	 ﾠexercise,	 ﾠa	 ﾠ
gap	 ﾠmay	 ﾠbe	 ﾠdeﬁned	 ﾠas:	 ﾠ	 ﾠ
‘a	 ﾠlack	 ﾠof	 ﾠinforma on	 ﾠthat,	 ﾠif	 ﾠavailable,	 ﾠ
would	 ﾠor	 ﾠcould	 ﾠiden fy	 ﾠwhether	 ﾠ
environmental	 ﾠeﬀects	 ﾠwill	 ﾠhave	 ﾠ
suﬃciently	 ﾠnega ve	 ﾠimpacts	 ﾠto	 ﾠresult	 ﾠin	 ﾠ
a	 ﾠ“fatal	 ﾠﬂaw”	 ﾠin	 ﾠproject	 ﾠdesign	 ﾠor	 ﾠsi ng	 ﾠ
when	 ﾠilluminated	 ﾠagainst	 ﾠthe	 ﾠ
background	 ﾠof	 ﾠregulatory	 ﾠinforma on	 ﾠ
needs	 ﾠfor	 ﾠdecision-ﾭ‐making.’	 ﾠ
	 ﾠ
	 ﾠThe	 ﾠBasic	 ﾠStressor-ﾭ‐Receptor	 ﾠMatrix	 ﾠWave	 ﾠEnergy	 ﾠ–	 ﾠEnvironmental	 ﾠProtocols	 ﾠPriority	 ﾠWind	 ﾠEnergy	 ﾠ–	 ﾠEnvironmental	 ﾠProtocols	 ﾠPriority	 ﾠKey	 ﾠto	 ﾠGap	 ﾠTable	 ﾠSymbols	 ﾠ
Symbol	 ﾠ Meaning	 ﾠ
	 ﾠ
(blank)	 ﾠ
not	 ﾠconsidered	 ﾠan	 ﾠecologically	 ﾠimportant	 ﾠinterac on	 ﾠbetween	 ﾠ
stressor	 ﾠand	 ﾠreceptors	 ﾠ
A	 ﾠ
an	 ﾠimpact	 ﾠof	 ﾠthis	 ﾠinterac on	 ﾠis	 ﾠlikely	 ﾠto	 ﾠresult	 ﾠfrom	 ﾠan	 ﾠaccident	 ﾠ
related	 ﾠto	 ﾠconstruc on,	 ﾠservicing	 ﾠor	 ﾠextreme	 ﾠweather	 ﾠ(and	 ﾠmay	 ﾠ
be	 ﾠtemporary)	 ﾠ
E	 ﾠ data	 ﾠand	 ﾠinforma on	 ﾠexist	 ﾠto	 ﾠinform	 ﾠthe	 ﾠinterac on	 ﾠ
G	 ﾠ there	 ﾠexist	 ﾠsigniﬁcant	 ﾠgaps	 ﾠin	 ﾠour	 ﾠability	 ﾠto	 ﾠassess	 ﾠthis	 ﾠinterac on	 ﾠ
M	 ﾠ there	 ﾠexists	 ﾠknown	 ﾠmi ga on	 ﾠfor	 ﾠthis	 ﾠinterac on	 ﾠ
P	 ﾠ
there	 ﾠexists	 ﾠinforma on	 ﾠfrom	 ﾠother	 ﾠrelated	 ﾠac vi es	 ﾠthat	 ﾠinform	 ﾠ
this	 ﾠinterac on	 ﾠ
S	 ﾠ
the	 ﾠsigniﬁcance	 ﾠof	 ﾠthis	 ﾠinterac on	 ﾠis	 ﾠlikely	 ﾠto	 ﾠbe	 ﾠsubject	 ﾠto	 ﾠthe	 ﾠ
eﬀects	 ﾠof	 ﾠscale	 ﾠ
T	 ﾠ
the	 ﾠeﬀect	 ﾠor	 ﾠimpact	 ﾠof	 ﾠthis	 ﾠinterac on	 ﾠis	 ﾠlikely	 ﾠto	 ﾠbe	 ﾠtemporary;	 ﾠ
and	 ﾠ
?	 ﾠ there	 ﾠexists	 ﾠsigniﬁcant	 ﾠuncertainty	 ﾠabout	 ﾠthe	 ﾠresource	 ﾠor	 ﾠthe	 ﾠ
character	 ﾠof	 ﾠthe	 ﾠinterac on	 ﾠOcean	 ﾠWave	 ﾠEnergy	 ﾠ–	 ﾠData	 ﾠGap	 ﾠAssessment	 ﾠfor	 ﾠ
Si ng	 ﾠand	 ﾠConstruc on	 ﾠOﬀshore	 ﾠWind	 ﾠEnergy	 ﾠ–	 ﾠData	 ﾠGap	 ﾠAssessment	 ﾠ
for	 ﾠSi ng	 ﾠand	 ﾠConstruc on	 ﾠOCS	 ﾠService	 ﾠVessels	 ﾠHeavy	 ﾠLi 	 ﾠVessels	 ﾠ–	 ﾠM/V	 ﾠBlue	 ﾠMarlin	 ﾠAnchor	 ﾠDeployment	 ﾠfor	 ﾠNNMREC	 ﾠOcean	 ﾠSen nel	 ﾠCable	 ﾠTrenching	 ﾠand	 ﾠBurying	 ﾠVessel	 ﾠOcean	 ﾠWave	 ﾠEnergy	 ﾠ–	 ﾠData	 ﾠGap	 ﾠAssessment	 ﾠfor	 ﾠ
Opera ons	 ﾠand	 ﾠMaintenance	 ﾠOﬀshore	 ﾠWind	 ﾠEnergy	 ﾠ–	 ﾠData	 ﾠGap	 ﾠAssessment	 ﾠ
for	 ﾠOpera ons	 ﾠand	 ﾠMaintenance	 ﾠWetNZ	 ﾠBuoy	 ﾠDeployed	 ﾠby	 ﾠNNMREC	 ﾠat	 ﾠYaquina	 ﾠHead	 ﾠ
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 ﾠWave’s	 ﾠWEC	 ﾠDevice	 ﾠDesign	 ﾠWhat	 ﾠdo	 ﾠI	 ﾠmean	 ﾠby	 ﾠscaling?	 ﾠ
I	 ﾠposit	 ﾠthat	 ﾠthere	 ﾠare	 ﾠtwo	 ﾠscaling	 ﾠthresholds	 ﾠfor	 ﾠ
ocean	 ﾠrenewable	 ﾠenergy	 ﾠdevelopment:	 ﾠ
	 ﾠ
1.  The	 ﾠmagnitude	 ﾠin	 ﾠarea	 ﾠand	 ﾠdensity	 ﾠof	 ﾠdevices	 ﾠthat	 ﾠ
invokes	 ﾠunacceptable	 ﾠimpacts;	 ﾠand	 ﾠ	 ﾠ
2.  The	 ﾠnumber	 ﾠof	 ﾠarrays	 ﾠof	 ﾠa	 ﾠgiven	 ﾠarea	 ﾠand	 ﾠdensity	 ﾠin	 ﾠ
a	 ﾠlarger	 ﾠarea	 ﾠthat	 ﾠinvoke	 ﾠunacceptable	 ﾠimpacts.	 ﾠ	 ﾠ
3.  Corollary:	 ﾠ	 ﾠthese	 ﾠmust	 ﾠbe	 ﾠevaluated	 ﾠin	 ﾠthe	 ﾠ me	 ﾠand	 ﾠ
space	 ﾠscales	 ﾠrelevant	 ﾠto	 ﾠthe	 ﾠecosystem	 ﾠand	 ﾠits	 ﾠ
components	 ﾠand	 ﾠtheir	 ﾠlevels	 ﾠof	 ﾠexposure.	 ﾠDensity	 ﾠof	 ﾠOCS	 ﾠoil	 ﾠand	 ﾠgas	 ﾠrigs	 ﾠin	 ﾠthe	 ﾠGulf	 ﾠof	 ﾠMexico	 ﾠ
0	 ﾠ 400	 ﾠ
(Source:	 ﾠ	 ﾠNOAA	 ﾠExplorer)	 ﾠHorn’s	 ﾠRev	 ﾠspacing:	 ﾠ	 ﾠ560	 ﾠmeters	 ﾠPoten al	 ﾠspacing	 ﾠfor	 ﾠOPT	 ﾠPoint	 ﾠ
Absorbers:	 ﾠ	 ﾠ	 ﾠ
Original	 ﾠCoos	 ﾠBay	 ﾠOPT	 ﾠProject:	 ﾠ
•  Preliminary	 ﾠpermit	 ﾠfor	 ﾠ1	 ﾠx	 ﾠ5	 ﾠmile	 ﾠarea;	 ﾠ	 ﾠ
•  Speculated	 ﾠ200	 ﾠ–	 ﾠ400	 ﾠpoint	 ﾠabsorbers;	 ﾠ
•  A	 ﾠvery	 ﾠrough	 ﾠrange	 ﾠof	 ﾠ150	 ﾠ–	 ﾠ400m	 ﾠbetween	 ﾠ
WECs	 ﾠ
……………other	 ﾠtechnologies	 ﾠwill	 ﾠvary…..	 ﾠ
	 ﾠPoten al	 ﾠWEC	 ﾠDensi es	 ﾠat	 ﾠOPT’s	 ﾠCoos	 ﾠBay	 ﾠProject	 ﾠ
Under	 ﾠExis ng	 ﾠFERC	 ﾠPreliminary	 ﾠPermit	 ﾠ
Total	 ﾠproject	 ﾠarea:	 ﾠ	 ﾠroughly	 ﾠ1.5	 ﾠkm	 ﾠby	 ﾠ7.5	 ﾠkm	 ﾠ(1	 ﾠmile	 ﾠby	 ﾠ5	 ﾠmiles),	 ﾠwith	 ﾠ200	 ﾠ–	 ﾠ400	 ﾠunits	 ﾠ
210	 ﾠunits:	 ﾠ	 ﾠspacing	 ﾠroughly	 ﾠ	 ﾠ250m	 ﾠby	 ﾠ214m	 ﾠ	 ﾠ
	 ﾠ405	 ﾠunits:	 ﾠ	 ﾠspacing	 ﾠroughly	 ﾠ	 ﾠ167m	 ﾠby	 ﾠ167m	 ﾠ	 ﾠBrown	 ﾠSea	 ﾠNe le	 ﾠIs	 ﾠa	 ﾠPreferred	 ﾠ	 ﾠ
Prey	 ﾠfor	 ﾠthe	 ﾠLeatherback	 ﾠSea	 ﾠTurtle	 ﾠCri cal	 ﾠ
Habitat	 ﾠfor	 ﾠ
the	 ﾠ
Leatherback	 ﾠ
Turtle	 ﾠis	 ﾠ
Based	 ﾠon	 ﾠ
Sea	 ﾠNe le	 ﾠ
Distribu on	 ﾠEcological	 ﾠIslands	 ﾠ
for	 ﾠMarine	 ﾠInvasive	 ﾠ
Species?	 ﾠOcean	 ﾠWave	 ﾠEnergy	 ﾠ–	 ﾠData	 ﾠGap	 ﾠAssessment	 ﾠfor	 ﾠ
Decommissioning	 ﾠOﬀshore	 ﾠWind	 ﾠEnergy	 ﾠ–	 ﾠData	 ﾠGap	 ﾠAssessment	 ﾠ
Decommissioning	 ﾠBOEM	 ﾠStudies	 ﾠShow	 ﾠSimilari es	 ﾠand	 ﾠ
Diﬀerences	 ﾠBetween	 ﾠFish	 ﾠAssemblages	 ﾠat	 ﾠ
Ar ﬁcial	 ﾠand	 ﾠNatural	 ﾠReefs	 ﾠ
•  	 ﾠStudies	 ﾠfrom	 ﾠLove,	 ﾠBull,	 ﾠSchroeder,	 ﾠNishimoto	 ﾠand	 ﾠ
	 ﾠYoclavich;	 ﾠsynthesis	 ﾠby	 ﾠLove,	 ﾠSchroeder	 ﾠand	 ﾠNishimoto	 ﾠ
•  Studied	 ﾠmid-ﾭ‐water,	 ﾠdeep-ﾭ‐water	 ﾠand	 ﾠshell	 ﾠmound	 ﾠassemblages	 ﾠ
•  Growth	 ﾠrates	 ﾠof	 ﾠsome	 ﾠﬁsh	 ﾠmay	 ﾠbe	 ﾠcomparable	 ﾠat	 ﾠnatural	 ﾠand	 ﾠ
ar ﬁcial	 ﾠreefs	 ﾠ(e.g.,	 ﾠYOY	 ﾠblue	 ﾠrockﬁsh)	 ﾠ
•  Assemblages	 ﾠsimilar	 ﾠat	 ﾠar ﬁcial	 ﾠand	 ﾠnatural	 ﾠreefs,	 ﾠbut	 ﾠwith	 ﾠdiﬀerent	 ﾠ
species	 ﾠdensi es	 ﾠ
•  Preda on	 ﾠrates	 ﾠof	 ﾠsome	 ﾠspecies	 ﾠmay	 ﾠbe	 ﾠhigher	 ﾠat	 ﾠar ﬁcial	 ﾠreefs	 ﾠ
than	 ﾠat	 ﾠnatural	 ﾠreefs	 ﾠ(e.g.,	 ﾠpainted	 ﾠgreenling)	 ﾠ
•  Rugosity	 ﾠis	 ﾠimportant	 ﾠvariable	 ﾠin	 ﾠhabitat	 ﾠsuitability	 ﾠfor	 ﾠboth	 ﾠ
•  Heterogeneity	 ﾠof	 ﾠrugosity	 ﾠ(i.e.,	 ﾠinters ces	 ﾠof	 ﾠdiﬀerence	 ﾠsizes)	 ﾠis	 ﾠalso	 ﾠ
important	 ﾠ–	 ﾠthought	 ﾠto	 ﾠsupport	 ﾠa	 ﾠmore	 ﾠdiverse	 ﾠcommunity	 ﾠ	 ﾠ
•  Ac ve	 ﾠdialog	 ﾠon	 ﾠproduc on	 ﾠversus	 ﾠconcentra on	 ﾠat	 ﾠar ﬁcial	 ﾠreefs	 ﾠSummary	 ﾠand	 ﾠConclusions	 ﾠ
•  Technology-ﾭ‐speciﬁc	 ﾠdata	 ﾠfor	 ﾠWECs	 ﾠ
•  Site-ﾭ‐speciﬁc	 ﾠdata	 ﾠfor	 ﾠtargeted	 ﾠplanning	 ﾠor	 ﾠdevelopment	 ﾠ
areas	 ﾠ
•  Informa on	 ﾠon	 ﾠscaling	 ﾠeﬀects	 ﾠon	 ﾠdensity	 ﾠof	 ﾠstructures	 ﾠin	 ﾠ
arrays,	 ﾠand	 ﾠdensity	 ﾠof	 ﾠarrays	 ﾠin	 ﾠa	 ﾠlocale	 ﾠ
•  Applica on	 ﾠof	 ﾠregulatory	 ﾠstringency	 ﾠper	 ﾠthe	 ﾠrisk	 ﾠto	 ﾠ
special	 ﾠstatus	 ﾠspecies	 ﾠand	 ﾠhabitats	 ﾠ
•  Need	 ﾠfor	 ﾠinforma on	 ﾠsharing	 ﾠand	 ﾠuse	 ﾠof	 ﾠac ve,	 ﾠwell-ﾭ‐
maintained	 ﾠinforma on	 ﾠnodes,	 ﾠaccessible	 ﾠto	 ﾠeverybody	 ﾠ
•  Adaptability	 ﾠof	 ﾠdata	 ﾠfor	 ﾠassimila on	 ﾠin	 ﾠecosystem	 ﾠ
modeling	 ﾠand	 ﾠecosystem	 ﾠmanagement	 ﾠ–	 ﾠe.g.,	 ﾠCCIEA	 ﾠand	 ﾠ
CCAM	 ﾠCollabora on	 ﾠAmong	 ﾠStates	 ﾠand	 ﾠ
Federal	 ﾠAgencies	 ﾠis	 ﾠImportant	 ﾠ
•  WA	 ﾠ+	 ﾠOR	 ﾠ+	 ﾠCA	 ﾠ=	 ﾠWCGA…………	 ﾠ
•  BOEM	 ﾠ+	 ﾠNOAA	 ﾠ+	 ﾠUSDOE	 ﾠ=	 ﾠNOPP………….	 ﾠSome	 ﾠDialogue?	 ﾠ
Thank	 ﾠyou!	 ﾠ
For	 ﾠbackground,	 ﾠnews	 ﾠand	 ﾠother	 ﾠinforma on	 ﾠsee:	 ﾠ
• Ocean	 ﾠRenewable	 ﾠEnergy	 ﾠKnowledgebase	 ﾠat	 ﾠ
www.OceanRenewableEnergy.com	 ﾠ
and	 ﾠ
• Tethys	 ﾠat	 ﾠ	 ﾠmhk.pnnl.gov/wiki/index.php/Tethys_Home	 ﾠ	 ﾠ